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(54) MIS TYPE TRANSISTOR AND ITS MANUFACTURE 

(57)Abstract: 

PURPOSE: To provide an MIS type transistor 
which can be improved in both punch-through 
and sub-threshold properties and has an 

excellent heat radiating property and in which 2 D 

majority carriers are hardly accumulated and the 2 2 * 

manufacturing method of the transistor. 3 2 2 3 J- ■ 

formed on the surface of a semiconductor {~ > " * r. 1 3 



CONSTITUTION: In an MIS type transistor ^ NF^^ / 
formed on the surface of a semiconductor ? ^^^S eS^fe^ 
substrate 10, an insulating or semi-insulating -p^^>^_ 0 



layer is only formed below a channel area 30. 3 ' 0 \ 

The manufacturing method of the MIS type \ A 

transistor in which a source area, channel area, 
and drain area are formed on the surface of the 
semiconductor substrate and a gate electrode 
area is formed on the channel area includes a 
process in which the insulating layer is only 

formed below the area proposed for the formation of the channel area. 
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1 3S(C|5«6<7)M I Sf 1-7^^ 

t 3ggJf t ©*#MH«fc«ja is ixr ^ 5 r. b Zft®. b -f 

5f##Jf 1 75S»*3I 5 CDV 1 *g iCK«(75M I S 

Ih7^7,? 0 

Jc«>*l6lftJi*s»fifc*ix-CV^SC4:*«f»ti-SMI S 

lh7^*„ 

[»*«9] #3W**tg«»l;:y-.*«i«, ^-r-^H* 

^•■v^/i^S^^^^coT^tcOT^.s I MOXrSic 
I SSI-7yi/7,^©M*i£ 0 



<0 t>M^9k&X* K"7--XJiT^-fey^— 5r K-7*t5: 
t£#mt-f£W#Jf 1 OtcfSftWM I Slh7>-^ 

[Hf*8l 2] 1!ft£l6llJaxi*¥j|efWe«\ y-*ffi« 
w-SBI^*T'5fcffMi-5 i b b 1-5 Ht*« 9 , 
8***1 0X»4»#*l lKIE&WMI SSh7y^ 

[n*« i 3 ] m^mmxit^mmm^. k u-r 

*0>-«»C * r b Zft®. b i-5t»*« 
9, »#JSl OXfiffijfcJSl 1 I^IEttcTDM I SSh7y 

<F>-WkXf Y\s4 >mw<n-mc-$iX''w.iz.Mf$.-tz ~ b 
b&<ft®bi-z>m*m9 7>}mmi%i 4 <*>i^-f*u6» 1 « 

m b -£±m b <o*JMH«JCJB^i-5 r b %<&wb-t?>m 

#m 9 7!;SW*JI 1 5 <75^-f ^ l JS{c|B«<75M I SS 
[»*3Si 7] *NJMM&B*iifc:y-;*lH«, ^-r^/p 

<7)T*(c<n^.s I MOXftl:J;ot<6ISI*Mt5I 

l^fi!ci-5r b*®WLb T l 7 (^fettcDM I s 
[0 0 0 1] 
[0 0 0 2 J 

- h^fbsf 2 lxt/y- MS2 275^(bfiSc5y- hmn 
mm 20, y- hanffitg 2 0 <D-^com^mf&^titz 
y-*ffi*£3 1 , ftmzy— bmmmw2 oco^<dm 
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u-c, y-*ffi«3 ia>bi£A£;ixfc*-r yrii, y- 
■< ^«s«3 2 ica*t-a. K Vffl^ 3 2 icSJJgl-^, 

- hflffil^ioTSJffll^nSo If, #It*l 3 

hsiwwb**, i 4»4!>3iyK 2 3i±y- ht-r 
[0003] it+<n?/<4 ^WMk&ffinmm^ \ 

y-httfiwaqg/wtstL, Kwy«Ea*y-*«« 

P> KWy«tt3 2^tijfEix5, miS/^y^A—S!* 
[0 0 0 4] MI SSh7>-^^tf)tttIWl 

li, V— H«E«3/hSv^bX- 

S=(k B -T/q) 1 o gio (1 +C D /C 0 x) 

©«*f, c D (4^se^*, cox»±^-i*iMt:i!i«>** 

[0 0 0 5] 

■V^Sa*Sc3 0OS2.S^S (y^^S) CnlCflc 
#U ^S^*C D *S/h$(,%tlifStt'b/h$<^5. 
iiS<£>«3g£Wi-5M I h7>-^^.^(c*5^T«, 

i, <cs. ffiSSSftCo* 5 

Sffia^OU t^Uy> 3 ^Kttti: 

[0006] mi 4izmmmmt h-M^i««4 
mmtifffl*w±-rz>o «, y— h«isro« 

L&0. lMm, V DD Sr2. 5ViU: 0 Mi/Sal^ 
*£ftjS*SBgB*M3S£RH0>iK)5 0%£ t fifet^S. 

[0 0 0 7] y-* • ku- 



[0008] ^tt"bw#tt^P]^ic(fi]±$-a:5fc«>w^ 

SOloi LT, SO I (Semiconductor On Insulato 
r) «iS* J «***trv^5. SODttSrttiMlS 
Sh5>'^^ro«jt«)«SS«j'Jc-»WrffiHS:, 013 
<T> (B) IH13<75 (B) t, #fi8#-S§- 8 0 

•IT* 0, 81 tttttMi 8 0 ±t»ja**ifciMMM 
X'foZo wro^lsii:, ft^t3 0, y— 

*fiM£3 1, KW y®«3 2*s^$ttTV^5o * 
fc, 8 1 ±liy- hSHtfi«2 1 »t)ty- 

2 2*«»j*$*LTt^s. s o i m&*nmirz> zt^£ 

oT, 113® (A) Lfcii^COM I SM b7>is 

£\ yy* u -> -y a /u- F'ffl£<r>fa±'t>mtific®z> z t 

[0 0 0 9] L*»t^*»P), SO IltitiCdo^Tii, h 
y^V*9tm&.ms 0(C«tcT^flES«l 0*>6>^ 

s^yr^^m^^-rs^-v y r) *s*as*L 

^^L, y-^ • >WBEi6S«'>-t-5o 
[0 0 10] t^oT. ^B^cog^fl, ^N°y^^yU-# 

[0 0 1 1 ] 

[0 0 12] sjc^^wm 1 OttRCffSM I Sll-7> 

[0013] y-xmmt kk >mmt<nf\-m 
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[ooi4] ?**^®k?Eizmt(r>m.ftmmz, & 
i sFETK*i-i.-c, ¥m&mm&mi>*bmz.tt4 on 

Ml 2 0 nmiD&ZnffilZteltiL-fZ- tfi*W.$. L\,\ 

[0015] iiewgftji. *£»tM&K*aHi;y— 

W$.<r>Tl5<>C<D3+S IMOX (Separation by IMplante 
d OXygen) &{C«fc oTil&S:SSr^i-SXSSr'&tf r £ 
4r#«ir***Wro*l<Ol»«l-«aMI Slh7V 

[0 0 16] Xfc, ±!Ecogiftl4, #»*i«*Bi:y 

ih? * w^K^ffii- j; o Titers r. £ *st-# 

So 

[0 0 17] **MW3B2(Offi«^ffi6MI Si h?y 

:/ic*iv*-ctt, an^JWt*»*i-s'F«*Srffli/\ y- 

[0018] *&m<r>mi&L<i*m2<nWimiz 
«5mi si h7 v-^^^co^M^-ffii-fc^-cii, mm 
mxte^mmmz, y-^mmn-w^x^nm-t 

i:Mt4rt«Sf#, y-*ffiis&cD-g|S 

So 

[0 0 19] 1 S L < 2 »iii:«5M 

I SS h?>i?xf<Ofmi3miZ}3\,*Xli. y-^ffiigc 

[0 0 2 0] *feftSXI±#ite^Sr, *--f*/HIW.fcffi 
[0 0 2 1 ] ±B«Bttll. ^«£S«*S(c^$tL 



* ic «t o T SKK-f 5 -l £ $ So 
[0 0 2 2] **WW^2«0«g«llC#5M I SSh7V 

JE(-3£(4LTt> «tl\, 
[0 0 2 3] ±C*>BW»4, ¥i»#««*ffil-y-^« 

/HH*«)±t-»4y- h £4xfcM I SS h 

y?|*MfSS«roT*i:©*-S I mo 
X fttc «fc o -Cl&fU &1&f&1rZ> XSSr-^tf c £ *4$» £ 

■rs**^<o^3ojisii^sM i ssh7^?ro 

f^Si^fetc Jr oTMtS r £ #T-# So 
[0 0 2 4] w<75*^KcD^3<7)ffi«l{-«SM I SM h 

7>i?x?<Dim*m^i$*<"xa, mmmz, v-*** 
mmn-mz^x-mmtfL lx t i^. 

[0 0 2 5] 

[fWS] ii^w*ig^W-rSM I Slh7y^^l:*i 
SBrt» nm7!7S$l OOnmCffitSf t 
SS h7>'^?l:iJ^tli, «t*aw<o^-v^i^glgc<75 
^/ufflJ|EcDSia5(ii5£itS*?i5t^»y-t-Sc£^-C : t, * 

s^£^r-#So 

[0 0 2 6] U*»t, JJTOTgWi, «A2r*&(fSJ6 

*a«(lBSttjitf„ Sfot, SO I«it(C*5ttSB3l8^ 
^0igi-S^£^T'#So 

[0 0 2 7] ^NfitMISr^ Lfc»&. &mm&Mf$. L 
fc*fi-£Jt«L-C» -te^Jtr (4 y - ^ 11*7)5 *: # < # S 

#fi<*5. t^oT. MI SSh7>^7,^(Dl^ 
SL< L*»tK«-Wi*ft36 5 a5<*5. fi-fSli, MI 
SMHTX^^Wffl^lciSC-C, *fe^@foSV^4#*6 

[0 0 2 8] **W«)»2roiB«lw«5Ml SS 
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m&tixx\,*z<ox\ so i mm^&v z>$r£s<j 

[0 0 2 9] 

immm) wt, mm^mLx, Satanism*** 
9i«riMH-a. ura* 1 ~~nmm 5 -crm-*-*** 

©JBioffifltlwffiSMi sSh7V^?<Df^i*i£i: 
•toTf^SS^ix, 3HtW6~*EJ6ffl8-ei!lW*-i*«W 

|2roiil:i5Mi SI h7>iSx?<Dftm*mzl: 

S2roiit;#5Mi sih?^?^ #$8gil©il 
3 0|»«lc«5Ml SSh7>-^?(oWttl:J:o 

[0 0 3 0] (HSS0IJ1) HJfSflajl ©MI Slh7^ 
* * W«Sa«iJ5c-ffl»rffiiaS:H 1 ICtf-T,, HJgtf'J 1 ©M 

ttff 1 1 ttS i 0 2 tf>ibj&6o iS&Stll 1 1 14, 

U< , Afrfitlicd, 0iJx(iy— hftO. 3 5^m©MI 
SFET©^ 1 0O*B*»fe»$ 4 0 75 

I120nm©il:M$ti,Tl^wi:^iU^ * 

K M ^IfflisE 3 2 (:i43£l>*T^&V \, 

[0031] mi si^y^^ii, *##8 

- htli2 2«»6i*5y- hlilfi«2 0, V— YMM 

i:y- hmmmt$, 2 0 w^odijic^^tifc k w > 

$tt^=3r-r y Til, y-hifii®«2 0©T*©f-»'^ 
/HS«3 0SriiiBU KW >m®3 2 (cpjiS-T-So K 

ft, HI*, #flS##l 4l±!?aiyU.T'foi5, #H&##2 3 
ttLDD*K6*«lS1-5?'— MM K**— -rt'-efcO. 
y- hfM«*2 0<7>fl!l»;iJ&*£*l. S i 0 2 *^i« 

•So 

[00 3 2] WT, ^SK«Effi4?w«SCW*-8B»rffiH 
t?fcSH2&tJ!|a3Sr#R8LT, 3?ife#Jl©MI SSh 

[0 0 3 3] [IS-10 0] 5tf, fJ6»a:/H4*S 
«fife $ *Lfc -> y a Vgffi A> h fS. 5 1 '0 ©^ -y 

T&lfjg 1 1 *JK*i"S. ^©fc#>lc. ^ffcgtg 1 0 



©Affile, m%<r>7* b y y^77^s»aotvx 

* 6 0£Jfcfi!c1-5 (12© (A) . -7^.^6 0IC 

ttMP»6 l*sj»rit**l-C*J9, -«>H]P» 6 114*59 

ff>±£j*as*vcir*S. -7**6014, f&geffcffi^cv 

I4l /imgtffcSo 
[0 0 3 4] &I^T\ *^S« 1 0 05*BUSfc3tS>f * 

tl&bOX'itfo^ti^ 0iJx.l42 OOkeV, 1X10^ 
/cm2tt5lt*!f#5„ ?^^6 0WLW 

6 0T-a?S$iX7t*«fls:S*gl 0ll(4'C^->aA^J|$ 

ti-r, fflo&6 1 <D&mz&mLtz 1 cm© 

^^-f^V^jiA^tt. *8#ffl£l 0©^-t*/HiI 
WMf SI«©T^C©*iSttAI 1 

7bm 1 2 0 n mg«©B»fl-, l©S$ttAl 1 1 Ari^ 
ffcZtlZ (12© (B) #BS,) . 
[0 0 3 5] -£©«, *-9#gtg 1 0 &T=— /H&Si- 
5o T=-/u«iaf4, 0iJ^f4l26O° Cii-5^t/5 5 
T-#5o $L ^^.^ 6 0i4T--^*aa©Sti, $>-5l^f4 
T = -/u*aa©ti(c^5fe-f-?)o CtlCfcoT, S£*&A 

1 1 1 Atm/fr^mo-mikis v ^^frhfczmmm 

l.ll=*fb-fS (12 2© (C) #BB) „ »u 1©± 
^(C(4*««:gl 2*s»S*l,S. 2©ff£l4 
Wa3 0 75Il 0 0nmt*fe5 o ;HT, ->y=^g 

©T^IC©^S I MOXffitiotiii 1 1 frtetfLZ 

[0 0 3 6] [Ig-1 1 0] &l:. 12© (D) l:* 
■t&HZ^ 0tJx(4ii^©il^{bffi (LOCOSS) II 

[0 0 3 7] [XS- 1 2 0] -t©&, ®Mitm&<Dft 
Jl?©*-ffi(cS<i#*jgf*:SSl OW^ICS i 02^?s 

fiKf«««w±*ic. ^y ->y a^Dt-f k, #y 

tO\ 41*^6*5^- h«112 2£JFMi-3o ^ 
tb(C4oT, h^Il2 l&t/y- Hi2 2*»5> 

LDDfllitSrJgjaE-f-ifcftO^jJ-vaA^tTiV ill: 
S i 02*»feJfiStfc*«*i*«$-frfc»s *»*»S«»Bt 
Srais'^s/^i-5wi(CJ;oTy— h«SfflH22 0© 
ffljiilcs i 0 2 *'^5y-Ft^ K ^ Jr—fr 2 3 
fig-TS (H3© (A) &m „ 
[0 0 3 8] [IS- 1 3 0] Dele, *«^Stgl 0© 
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3 2 y-h«««*2 0iET<Oi|ye 

»ll 2(C^-Y^>'i^ffi3 Oa^ricSfr.S,, :HT 
mil^LfcH*S0iJlcDMI SSBh^fS^^jWERS 

i&DilWE : 2 0 k e V 
K-Xfl : 3X10l5/cm2 

K— /<Vl« : BF 2 l't> 

nmmiz •. s o k e v 

K— XJi : 4X1 0Vcm2 

[0 0 3 9J [IS- 1 4 0] ^r^ x 0lJx.«S i 0 2 

J*U y-^^H£3 >ffl«3 2co±^Og 

(B) #BS.) . ft, Sffi*68WI£ LTIt S i 0 2 £WI- 
Clfc, BPSG, PSG, BSG, AsSG. PbS 
G, SbSG, SOG, S i ONS>5lM±S i N*£CQ£; 

[0 0 4 0] &i^-e\ f»Jiii^^s/?i£l:tT i g/T 
iNl Sr«SiwWP^4 lrt^tfSra^ 

h»Si**i"5S6«J-C»rit-r-5. T iNl 

*tf«IWIft»i 4 0Ji(cit»$-ti:5 (83© (C) # 
88) c t»t, 1^14 0±Ki««Lfc&«EiK*r 
S14 2, T i m/T i Ng£j3ra<ZV** — — 

(i A 1-Si. Al-Cu, Al-Si-Cu, A 1 - 
G e m^T/is S.=Lry ft Z> e 

to 04 i j ?>y*T>>frt 3 j8.z>&m&Mwnm&ffi 

yCVDifel:tMt5C4:tf#5. Y9 
y 7- v c V D jfetc «k 5 9 y x £ 

&J3#X : WFe/H 2 /N 2 /A r = 7 5/5 0 0/ 

300/2 200 seem 

&& : 4 5 0* C 

l£ti : 1. 1 X 1 0 4 p a 

Bgff : 0. A urn 

—35, jltR^^-rvcvDfixlcJ;^ V'^fyro 



WF 6 /H 2 /Ar = 1 0/1 0 00/2 5 

seem 

fSfi : 2 6 0 " C 
ffiTD : 2 7 P a 
^ff : 0 . 1 5 it m 

[0042] mmm 2 ) mmm 2 tensgfi&j 1 mm* 

^tS^J 1 Cdst'TR*. f&tftg 1 1 a^-r^wS* 

111 4 © (A) JC«SCW*— »WEBSr*+J: 3£, J&lt 
Si i»±y-*ffit£3 lco— gBl-S-ejEl-Mtf-CV^o 
lad, y-*fsi£3 i0>-»i::ST?JSiM!Llft»gl i«5tt 
tt%m4<D (a) T-iii 1 At'^t. t&sMi if±y- 
*tw£3 i»<feS(ciso5-ci±i/^i^o -ewtew^igii^ 
mm 1 1 i^«it*$> >5 . mmtmwte%i6-tZo 

[0 0 4 3] t&mm 1 1 S-y-^.ffii«3 1 cD-g|5iI*T' 
SlititCiot. I&tii 1 Sr^ + ^MHWroT^ 
icco^fiK-rs^iitgJL-C, ft^«3 0«l 

y-^ffl«c3 1 Z<OX\ 

frVte&tb, ^-r*/«^i«3 0 i: y-xffi^E3 1 fiif&ii 
111 1 W±.*(75ffi^«cSl5^T-KUTV^5fc*{j-/i<7>T\ £ 

[0 0 4 4] HSfctfiJ 2 I SS h5>"^^^S* 

tefi. HJg^Jiw [ig-100] irioi/^T, =f-^^/v 
^BW-lFBIC, -^^^ 6 0 ©IPS6 1 ^IfiictS,*^ 

1-5. 

[0045] (nifiM 3 ) mmm 3 1 mmm 1 ©asjg-c 
fo^o 1 icfc^tn 1 1 Ti^^^j^mm 

<»T%lc<r>z.Mi8.£ftx\,*ti7bK mmm 3 tisif^Ttt. 
114 (b) jia^CW<c-«WSrEBI**i-J:5(c, MS 
Si 1 {4 KU"f>1H«3 2<73— SBJwST-SI-JttVTV 
So ft, KKxHKS 2<7>-»lc*-cjit/fcl6aW 1 
1 ©SR^^[14C0 (B) T-fil 1 BT^t. 1 1 

l4KKy«3 2<7)^SH5SU { T(4V^iV>o -Sr^fdico 

[0 04 6] 1 1 4r V^lisE3 2W-$i5(^^ 

T-}if4i--i:l-ioT, itll 1 Sr^-v-t^u^lgtWT 

3 0 i K l"T 3 2 (iiffe^S 1 1 0>±#0>tt*»fctt 

[0 04 7] 5gSg0il3OM I SS h =7 ■S'S*. 9 (MfeWS 
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mmmio txn-ioo] iz*>v^t, 

co«ffio-Si5l^ -^^^ 6 oco^pg|5 6 l «rWriM-6jS 

new £ mm t 1- s c t # x # 5 0 -c- . pmi&k m am 
[oo48] 4 ) n^j 4 1 mmm 1 ago?-? 

fc5„ JOM84II*N*-Ctt. B4 0> (C) 
SB^rEE?r*1-J; 3fc» feSUB l iliy-^««3i» 

tf>SS#£|g|4CD (C) T*fil lAT'/fU b'U^^WSL 
3 2ca-&[l£T-Ji£T>Ycii&ji/§ 1 1 <75g&#£ 1 lBfi 

[004 9] tmmi 1 £y-*ffil$3 1MKW> 

«c3 0 iy-^ii3 l&tf KL"C>"8H&3 2(4, ffeft 

[0 0 5 0] HJS0ij4COM I SM h7y-^?Wffi* 

ftJi, MMMkd [Xg-100] (ctei^T. 

6 0 W^PSC6 1 3 1 ©M I 

s m b y > * nvmism t mwtt iz mm t -t s r t 

[00 5 1] (0£6fe0ij5) HJ|0ij5OMI Slh7V^ 

;**(c*5<^-Ci4, H5icfl^n«— ANfriEB«r9i-J: 5 
y-^ffli«3 l £ KW>««3 2 bo>ft®$mik 

3 1 A, 3 2 A, 3 0A«^t^5 o CiXfj<7){g 
SW3 1A, 3 2 A, 3 0 A^rffM1--5^iiwJ:o 

&mzni zttfx-ZZo 

[0 0 5 2] HJg0iJ5cOMI Si by * *S X 9 tnlfeWfi 
fete. [IS- 110] i [11- 12 0] iOTMfcJEA 
Twig^Px-Sr <t£rl&£\ fe&SF'JicOMI smhy 

gffiftl i <n> [xm- no] i [16- i 2 o] twffl 

[0 0 5 3] [Ii-5 0 0] jtf, f*!?x/H4it 

JlM£*L7tj|J£0iji<£> [is-ioo] tragic, ->y 
5ESHt£coT;£lc<7).^S I MOXSlciotJfeii l l £ 



»riti-a. Jiitm© [xs-i io] tmm 
ic, x^Kffitti 3&raj*-j-a (a) # 

SB) o 

[0054] [is-5io] y-xmmzf& 

1A, 3 2 A, 3 0A«f?i. JMtWllli, ±EtC 
(1216(75 (B) #B8) „ ^^-vaAW^^WTt^J^ 

K-^V F : B^(±> 
iPiSttJI : 2 8 0 k e V 
K— X* : 4Xl0l2/cm2 

£P3£*J£ : 3 5 0 k e V 
K-X* : 8Xl0l2/cm2 

[0055] [is-5 2 o] mz, mmmi <n [is 
-i2o] tiu^fc, y-hmffiffl«2o, y-hf--< 

Ki?t-/i'2 3 5rWU W.IZ, #^*S«10coy- 

i^-f >^mccdt^jB«*ii, y-^f«3ist>'K^ 

Vfllfc 3 2 — 2F, h8S«tt2 0©I 

C 5 LTl2l5IC^LfcnJfee'J5WM I SIF^y^? 

K— h : As^y 
SPiiSffi : 2 0 k e V 
K— Xfi : 3Xl0lVcm2 

JPitflffi : 3 0 k e V 
K— Xfi : 4X1 0l5/c m2 

[0056] [xs- 5 3 o] *<o'&, mmmi <r> [i 

S-140] i|BI«|C. HH^€4 0, ^Pg|54 1, 
T i f/T i N®. ^JRiBilS*t^S 4 2WL (12)6 
CO (C) #BS) , 2*Cl^-eA«E»«^«4 2, Tig/ 

t i nm*fftWr>'<9—^'\Z'<9——^>f-*z >0 

[0 0 5 7] « N 5HJfe0iJ 5 -CBiW Lfc^Jl 11*,* 

[0 0 5 8] (HtfeM 6 ) *Jfe«»J 6 ~*te^J 8 X'WR ~t 
5MI SMh7^-^^^l4, *&W<T>Wi\<»W&{Z&& 



(8) 
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[0059] mmmecoM i sih7^^w«sw 

*-aWrffiH*B 7 ir^fo Hitf'J 6©MlSll-7> 
*A««3 OCOT^lCCO^JfeJiUf 5 1 timtftZtlX^ 
»*ti^«itf*»i: (W^tf 1 0 18J5M1 O20/c 
[0 0 6 OJ MI SSh7^^l±, MIC, i£WM£ 

fm.2 0«5— *©ffl|l^*$ix*:y— ^(H«3 1, Sfctf 

5 HzF-7 , -tZ>Z.btz&oXBf&-tZ>z.btfX'$Z> 0 
[0 0 6 i] HJ6fi»J6{c±5v^{±. ^Ifeilsiit y 

ffi«2 OOT*co^ + */M®J$3 OSrifii^U KW"f> 
111$ 3 2 HSBSH-S. I«'K^I«3 2twf(ligi-5df-Y 

[00 6 2] £TF, *iff#«««P«5«S»J/j:-«»rBBI 
T^518*#ILT, Hffi#l6COMI SIh5y^ 

[00 6 3] [IS- 6 0 0] 5fcT, ^40 l 4 *5 

±fcift6*«5 1&J&*U JEI^co±|~J]J£ 5 0 7I>M 
2 0 0 nmSSro«*f5 2&MJ$LirZ> (ID 8 CO 
(A) #Jg) . «l5Hi, a«Je<*> 

5 1 (4, v/yaycosfc'^^v't^Stl;. 

18J5M1 020/ cm 3g^K-y-t-5>CtlrJ;oT^ 

Miaot, ^«fe8Ui5 1W±l^*l5 2Sr 
AMI" So 

[00 6 4] ft, -^^SrUltSr irirJroT, ^«fe^ 
If 5 1 *^Y*/^*«J*^Z£*«WT*l::<&*a*tt 

1 Olc^^vaA-t-SCi t>T-#, Cftl^oT, *iff 
ttSKl 0co^B^>e,ElfSco^$£O3flc^^:e5 1 £ 



[00 6 5] [IS-6 1 0] ifclc. 

m<t& (locos) iz£^xm*#mmwi 3&Mf& 
[0 0 6 6] [is-6 2 0] ^coiL fmik&Wft 

h 2 0#flM£*LSo 

HJfcWlco [IS-12 0] tl^<f{CLDD«5tSr^ 
i"S (H8CO (B) o 
[0 0 6 7] [IS-6 3 0] &|C, ^Ifil 0cO 
y-^««JgfiK^)£«*&05 K W ^i«Mf^S( 
ll<f *ViiA*lL> y-^W3lMKW>i« 
3 2 y- hSH^«2 0COBT<75# 

$^11 2litt^ + */HHtf 3 0#flgJ*£ixao :H 
ti 7 Lfc»£#'J 6 COM I S m h 7 V v> * * 

$^5 0 fl, y-^ffi^fig^ffi^so^Ku-cy^ 

J&fc^JSWKliisi,^ [18-6 0 0] l:t**Sti 
fc#f6*Wi5 1 SrSHMiri-ifcAK, Si^&x.*Ui. 
y— *ffi*£3 lMKK^iSS 2Sr^-TSfciD 
II, K-J— Xte-r^-feT"*— tr^ft ( [IS- 6 0 0] 

ic-c»j*^^fc^^S5 i ttmsomBEEi 

Jb) lc^^S5 l ic F--?t&&9ti*>& Q 

K— '^h : As-Yshy 

*Dj$®E : 2 0 k e V 

K-Xf : 3X1 Ol5/ C m2 
PS^^/WFMcolf^ 

K— : BF2-<^-y 

ADiiSiEE : 3 0 k e V 

K-Xf : 4X1 0 15 /cm2 

[0 0 6 8] [IS- 6 4 0] -€r<Of£, H^JICO [I 

i-i40] tmmz. mr$mmm4 o, mp8B4 i , 
t ii/T i ni, &msimtnm 4 2^jfml (us 

co (c) #«0 , &i^-e&*iBlMmS4 2, t i«/ 
T i NSSrBlfato/N-^-V'lc/^— =y^i"S 0 

[0069] mmm 7 > 6 ic-cf^ Lfc*ia« 

15 114, :f--V*/Mg*£3 OCOT*-(CCO^^«5 1 

Ui^ ufc i: iRHRiw, y-^**3im-»i:i-e8tft 

Ct^T-^, HJSflaj3llTlttWLfci:l^8IIC, K 

U"fy«l*£<7>— aic*T-siii-^i*5r-#, Micii, n 

[0 0 7 0] 5 1 Sr. »S0iJ 2 izxm. 

(Cli, HJ£«SJ6co [IS- 6 0 0] £R«lc» ^ftcS 
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m i o tf>±i^*6nui 5 1 Rv^mttm 5 2 zB&i- 

•5c tit. ¥-ig#Sffil 0©y-^f«Mf£f«S 

*>&Atemmm6<D [ig-6 3 0] tmmt-ttus 

ffi*£cogp#~-co^v£Afi, *6£0iJ6CO [11-6 3 
0] te-cflHH Lfc^^&A&tt-i: 9 ■b*n3£«J£&tf K 

[00 7 11 ^S@5 1 KU"fy««©-»t* 

T*ffilii-*i'&, fcsv^ix, y-*1S*£co— *RfttfKu 
fc^jfet lsi««)*ffi-eiN6JWi5 i , y-^.ffiHE3 i . 

[0 0 7 2] (HJfefiBJ 8 ) 3tifl60K»?«>i 3dfc0!l 
8CMI SI h7V^**(£:io^Tf±, HiSeiJ 5 i 

Wcft^/^3 01:, y-^IiSlMKW^ 

tc±oT, ^•Y^/wp^^v ; 3 y x-r — df-v y 7CO#ttS£ 

[0 0 7 3] Hife#ij8(OM I Vy^V>^9(nWWs 
ffitt. [11-6 10] £ [11-6 2 0] t<Dffl{Z, 

mmm5<D [Ig-5 10] i^imig^ntsri 
*J£#J6<omi sil-7y^?»(«*)fei 

[0074] mmm 9 ) s^js-pu 9 com i sif7^ 

^^©SfSCWft— «BWrBBISrlil9{^i-. HJ60i]9cOM 
I SS h^Vv^li, *%B^COm2C0flg^(C^5MI 

«3 lWKMyi*3 2(OT*l::0>**6i*Ji7 1 A 5 
^SiXT^So 1I4S i0 2 ^f>)S5„ 

\tf— hfiO. 3 5 ^mCOMI SFETCO^-g-, Ife^g 

7 l Ji, ^iSttgtR l 0 w*E7)»e>ai$ 40M120 

*5^ti±, iti7 lit j-^*j\<m.m3 okutmxfx 

[0 0 7 5] MI SIF7>^^I1 HIC, 

t£i 0(7>SiSlc^$ttfc»^y-hmfb:IBl2 i&iw 
- h®*12 2A>ibfi!t5y- 1^1^2 0, RVS i O 
2*»6>«9 LD Digit Sr*«t5y- h^f K«>*— A- 

[0 0 7 6] tiT, 4WflESffi»«)*aAtj<c-«»riBH 
X'&ZM 1 O&uqil lSr#SSLT, 2OS0iJ 9 COM I S 
ffih7>"^^Of^K*«feSrBlWi-5 0 ^coMISMh 



[0 0 7 7] [IS-9 0 0] 5fc1\ ^iD^/n 4?JS 
ffM * ttfc v- y ayfflSi'W 5 *3?<£S«1 Ocoy- 

~)j\Z(D7j- S I MOX££t£«k o"C#fe^Ml 7 1 Sr^-TSo 
ZtDtHbic^ ¥&#miRi 0CDSB(C N jl^C07^-hy 
y^7 7^ftffil:J:oTT7^6 0Sr)l?)S;t5 (HO 
co (a) #Jg) „ 6 0lcfiSBnSFB6 l^ffM^tt 

T*3>3, rco^qg|5 6 1 tt^SMMSS 1 Ocoy-*iHi& 

gB#co±|cflM$*LT^5„ ^^6 014, Sftgefbfe^ 

> y # y ->y 3^>?)Mt5wi«ST-#5. -7^.^ 
6.0cOff$l4^t]^« 1 (imSSt-foS, 
[0 0 7 8] &t^T% #«t#g« l 0 ff>ftB£gtaK * 
>-co^^->-aA$rff^c l'^-vaAcO^«^(I|51«$ 
tLS'bCOT-fi^V^ 5 , #J;U2~2 0 0 k e V, 1 X 1 0 18 

iMiioMtyaA^nilcio^ -7*? 
Jv*\ HnglS6 1 rojSSUcBrtH Lfc#i»#:as 1 Oicco 
*fl&*^)£**roT#i::a>*»*ftAJB 7 1 A**«jjfc£ 

tL^c ftfr^ictt, ^«fr*t5i o©«ii*»e>jaiS4 0 

75^ 1 2 0 n m^ScOglT, 0>Jx.Ji 1 0 0 n mCO/3r(-> ^ 
cog?|gaA^7 lA*S^$ix5 (il OCO (B) # 
JH) c 

[00 7 9] -£com< ^i»<*:S« 1 0 4:T-— A^Si" 
•5o AftkSti, ^]^lfl 2 6 0° CttS^tii 

T'#5„ f^, "^^^ 6 0(4T-— /H&ScDltiK fcSV^Ii 

17 1 A^jtteoiA^Sco-feftv-y =1 ^frh$L%ffl&m 
7 l(C^{b1-5 (Hll 0 CO (C) #88) „ «6^J17 lco 
±.Jj\Zft!&IH*m 7 2&1StZtlSo ^»frS7 2cOff$ 
{4tttfe4 0 73^1 2 0 nm, mx.it 1 0 OnmtfcS. 

->y 3^S«*»e>«KS*3J«tS«i ocoy- 
^-icco^-S IMOXj£iaot*6»i7 l*5^$tu 
[0 0 8 0] [IS- 910] JJCIC, m 1 0 CO (D) |C 

«itfis*roaiRift{bte (Locosfe) 
[0081] [xs-9 2 o] z<r>&. mmitm&o'te 

jRco^&HS-^f ^#££1 0COSE1CS i 02*^ 

j*^j£««©±#k, #y->u=^->y^K, ^y 
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s i o 2 frt>&.z>tmm*:mm£-£iz&. A^z&&m 

tiLi-Z> (Hll» (A) #Bg) . 

[0082] [ii-9 3 o] jfcjc, *m#m&i oro 

jfyaA^tSU y-*ffiHE3 lStfKH'v®* 
3 2Sr^i"5 0 </- h«Hffi«2 OiSTro^ 

ffcgi 2(c{±f L -Y^./i^i«3 O^M^n^o :Ht 
HI 9 [^tzMMWi 9 roM I sW.l=7fS*#tfYmz 
ix5„ -r^-^aAro^Sr^Tir^-rSo 

h : As-T^-> 
JDii«E : 2 0 k e V 
K-Xf : 3xi0l5/cm2 

K-^V h : BF2-1'^V 
flDiSmff : 3 0 k e V 

K— Xft : 4X10 15 /cm 2 

[0 0 8 3] [Ig-9 4 0] -trot*, HJg0U£> [I 
S-140] J§ffl&mm4 0, BBPSP4 1, 

T i g/T i Ng, ^AGMIt^Jf 4 2 U (Hi 

iro (b) mm) . *^-e^«E«*r»Ji 4 2 , th 

/T i NJiSr9faro^^->(^<^-n^^i-5 0 
[0 0 8 4] W, y-^ii3imT*lcM$M 
i§7 1 Sr^-r^ffi*ig3 Oro-gBt^T-MlcjgJiLT 
fcil^U fcSi^ttX, Kt"rvfiB«3 2roT*l-JK* 
^tuttei^g 7 1 Sr^-f^./u®l|g3 Oro— $BJC*T-H!C 
3SfiLTk<fcl^U JEW*, y-^tl*3 lR^KK 
v^«3 2 roT*lc****tfc!6aUi 7 l ft-^-ir+AHB 
1&3 Oro— gP(i^T-HtCi6lfLTt. <tt\ ^coip/iM 

9 0 0] d&^T, -^^^ 6 oro|fing|$6 i &Bi&tZ> 
$gi$2r^;i5.'££l&#, HJ60IJ 9 roM I Slh7>-^ 
* ro^K^ft t MS i: i-5 r t #-e 1 5 ro t% 

[0 0 8 5] 6H±, *«WSr»*U^Jfifi»JlcS<3*8l 
WUfcsis, *|gBj(4-n^ro^ffi0iJ|c|5S^$tt5troT- 

(Ti, TiN, T/l^ ^v^-rV 

[0 086] ^^^itffl*rojgfig t L < fi^iffe 

[0 0 8 7] HUltiU HJS01J 1 (C*5l>T, tfitft 

M 1 1 SrJIMH-SHL 1 3 Sr^fig-f- 

ic. at«)7* h y y^77-fSf ctot-?^^ 6 o 
£ffM1"5 (Hi 2ro (a) mm) o v7?6 0lcii| 



□ SS6 i7)sjgj*$ix-c*i'3. r.roMpg|J6 l li^-v-t^u 
*«»*^JE«*i-ftai-S#i»#*4Ri orofcflBKJB 

6 orogp^s o Aroff£i±, y— ^•W»j*i k 3eti 
«±St; K W >1H*»ja^:£fl«Lh<©^ * * 6 o ro« 
£«fc-9»<i-5. &<^T\ ^«frSt5l O0>*B£KS 

[0 0 8 8] -v^^ 6 0&7&*LfciMMM&Kl 0('-Y 

*WHS« l 0 ro y-^aiOKril^ S««fttjt K W v 

6 iroj£«n*tULfc^**«i OlCliKf*^*^ 

ff)T*lcK*ftAl l 1 AfiWffLZixZo 

6 OT-«tS$^fc#^S«i owl^HWWBftM 1 

mjJfiMtStls iiftAil 3 Affile 3*15 (Hi 2 
ro (B) #18) „ 

[00 8 9] -trom, l 0 

•5o 7=— ^ftWIti, #J;tlil 2 60' Cit5li«: 
T*#5„ ft, -^^.^ 6 ottT— — /ujgysrojtft, fesv^i 
T^-zuftiaro^tr^i-So rtulcioT, ^SfftA 
g 1 1 A*«Sftji*aro-»<b^y 3>*»b*5i|ft|»g 
l Uz&ikirZ (Hi 2ro (c) mm) o Kill iro 
l*i:ii*i#ll 2#2&$*L5c -2r, *^#MH!S« 

v*»bJ*6#^»)t«l*l 3tc^fbi-5 (Hi 2© 

(o mm) „ 

[0 0 9 0] w 9 L~C, v-D 3^StS*>bfi)t-5^^S 
ffii oro^^^/^ttEif^fiic?-^ffl*i!croT*"(-ro^s IM 

oxmcx-oxmmm 1 i* s ^$ix5. *y-c, irwk 

[0 0 9 1 ] 

[^0^ro^*] *?SilfflIiroiii:«5Mi sihy 
X»±*jf6»g* J ^fiK$tiTv^ro-c% =f-^^-^m$.(r>m 

7«iBAt5:i*4<, *ro|g*, ft*/HWt©T 
*-|r*5it^SS.g*I?4 ; i£< SS1*»*'>L, 

[0092] L*»t. ^-yyrro^id, «A^s&»fs«6 

^g X ii^Jfe^g (iM^a^ -v * /i^l*ro T* I - flFft L T 
-v y Tfiy-^ffilSS L< li K u-f yffiiSSrtf- LT« 
[0 0 9 3] *^B^ro^2rofl|^ic#.2>M i sa h^y 
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#S» JElCli, SOI*JS-CIB]«t*S#^WjR-5 
d t #T-£ So 

[Hi] mmmicoMi sah?^^o«aw4- 

[1212] HiSCTlWMI Slh5>"^*OfMtWfet 
»Wi-6fc*©^fr««<*ro«*«j<c-«Wriiiia-C*) 

[0 3] B2t;i§|#|*£» *Jfe0iJl(7)MI 

[04] 3 Rt^HSE^II 4 <DM I SI h 

[0 5] HJte^i)5(OMi SS! h 7 >-^^ roflliCW*— 

[0 6 ] Htfe^ SOMISSh?^? «)f^«*jfeSr 
lftM+SfcftO#ii*^<Ssro*S;W<C-«BWrjBia-e*> 

So 

[0 7] H;6S0iJ6cdmi sih7^^?ross;6!ii- 
[0 8] smby>^^^<Di^m^m^ 

So 

[0 9] ?U£0iJ 9 com I Slh7^?©^Wi- 
SB»rB0T'fcSo 

[010] HJ£0iJ9c7)M I SiF7y^^roffiK^S 
£ffcWrSfc»O*i»#S«^OT«5W.£-^E0T' 

[011101 0K5l£ttt. 3W£0tJ 9 <£>M I SSh7 

[01] 



[012] jfS^St^»86fflJ|g^l^^l^i«-rS77ffi 

[013] ji^om i si bv>->>x*R.xfso i mm 

B0T'fcSo 

[014] ilSl^Pfli K^'T^Sa<7)B8«Sr^-r0T'fo 

£>o 

[??-5§-WfftBJ!] 

i o 

11,71 mu§ 
i i a semaAJf 

1 2 

1 3 m^mmm 
20 y-htiw 

2 1 y-h^fkJK 

22 v-hmm 

2 3 y— MNT KP*-— ^ 

3 0 ^-v-^/MSMsIc 
3 i y-xffi*£ 

3 2 K W . 

40 /imi&ifts 

4 1 H8ng|5 

4 2 &JBffi«l*mJI 

5 1 ¥&Hcg 

5 2 *m#m 

6 0 -7^^ 

6 1 -rxflcBf&ZtitzffinU 
8 0 fefMI 

8 i *m&m 
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